INTRODUCTION
The three techniques for producing fibers of synthetic linear polymers have been established: melt, dry and wet spinnings. If a polymer can be fusible under reasonable conditions, the melt spin ning is preferred because this is most convenient and simplest.
Poly(vinyl alcohol) (PVA) is currently spun into fibers by either wet or dry process since the de composition temperature of PVA is very close to the melting point. These solution techniques seem to be much complicated than the melt spinning. For example, the wet process is made up of many sub-processes; i. e., the. preparation of spinning dope, the control of coagulant, the washing of resultant fibers, etc.
Many researchers, therefore, have challenged to the melt spinning of PVA applying a variety of techniques. Uzumaki et al. 1) studied the melt spinning of a fully saponified PVA of which degree of polymerization ranged from 1,000 to 2,000 and obtained fine fibers in a small scale. According to their patent, however, the spinning speed was limited to 30 m/min. Many attempts have been made on the improvement of the spinnability of PVA. Kawakami et al.2) melt-spun some partially saponified PVA and then com pleted the saponification after melt spinning. Matsumoto et al.3) studied the melt spinning of poly(vinyl alcohol-ethylene) copolymer and found that the copolymer had to contain at least 50 mole% of ethylene for smooth spinning. Kato et al.4) made a fiber from a polymer blend of 30 wt% nylon 6 with 70 wt% PVA. However, it is obvious that the chemical and/or the physical properties of the spun fibers must differ from the fiber of pure PVA.
Another catelogy of investigations is character ized by the use of additives. Sakamoto et al. 5) employed water vapor as a plasticizer of PVA to reduce the melt viscosity and to spin fine fibers at higher take-up speeds. Yamada et al. 6 ) also used water together with chemicals such as ethyl ene glycol, glycerin, and phthalic esters. These ideas have been extensively developed by Mashio et al.7) They used plasticized commercially avail able PVA's with either ethylene glycol, ethylene urea, or glycerin and succeeded in the high speed melt spinning up to 500 m/min for a compound comprising 10 parts of PVA and 5 parts of ethylene urea. They also described that another mixture In the present paper PVA's plasticized with varying amount of glycerin were melt spun into fibers and then glycerin was extracted from the fibers. The hot drawing of the fibers was made on both the plasticized and the extracted samples.
The orientation behavior was estimated by using
x-ray diffraction analysis and polarized microscopy. Table I . Spinnability of PVA plasticized by various amount of glycerin.
Note; -indicates the skip of the examination. 
crystallization of PVA. On drawing, the crystallites in the both fibers tend to orient along the fiber axis. The WAXS patterns obtained for the drawn extracted fibers seem to be more diffused than those of the drawn plasticized ones. Indeed, in the patterns taken for the extracted fibers the (101) reflection comes in contact with the broad (200) arc. On the other hand, those of the drawn plasticized fibers are obviously distinguished each other. In addition, the azimuthal intensity distri butions of the (101) and (200) reflection are sharper for the plasticized fibers than for the extracted ones. The situation is just opposite to the result obtained by the polarizing microscopy. The differ ence in the orientation behavior must be explained in terms of the mobility of their amorphous chains. The plasticizer may facilitate the reorgani zation of crystallites during the drawing but may enhance the relaxation of amorphous chains after the fibers were released from the drawing force. Figure 8 shows the typical stress-strain curves of drawn fibers. As was expected, the drawn extracted fiber has the greater tensile strength, the
